Paraquat activates the IRE1/ASK1/JNK cascade associated with apoptosis in human neuroblastoma SH-SY5Y cells.
Epidemiologic and laboratory studies suggest that paraquat can be an environmental etiologic factor in Parkinson's disease (PD). One mechanism by which paraquat may mediate cell death of dopaminergic neurons is by inducing endoplasmic reticulum (ER) stress, as suggested in a recent report. In this study, we further investigated this linkage by examining ER stress cascades. To this aim, human neuroblastoma cells (SH-SY5Y cells) were treated with paraquat and the signaling cascades through which ER stress results in apoptosis were examined. Then, it was examined whether ER stress is produced by paraquat. Paraquat increased ER stress biomarker proteins, glucose-regulated protein 78 (GRP78), ER degradation-enhancing alpha-mannosidae-like protein (EDEM), and C/EBP homologous protein (CHOP). Then, it was investigated which ER stress cascades are affected by paraquat. Paraquat activated inositol-requiring enzyme 1 (IRE1), apoptosis signal regulating kinase 1 (ASK1), and c-jun kinase (JNK). Also, paraquat activated calpain and caspase 3, but did not affect the levels of intracellular calcium and the activity of caspase 12. Finally, apoptotic DNA damage by paraquat was investigated and this damage was attenuated by salubrinal (ER stress inhibitor), thioredoxin (ASK1 inhibitor) and SP600125 (JNK inhibitor). Therefore, current data indicate that paraquat activates the IRE1/ASK1/JNK cascade associated with apoptosis in SY5Y cells.